A Gram-reaction-negative, rod-shaped, gliding and bright-yellow-pigmented bacterial strain, designated T , was isolated from a soil sample collected from an arid area in Gansu
The genus Flavitalea, with the type and only species Flavitalea populi, was established by Wang et al. (2011) within the family Chitinophagaceae, class Sphingobacteriia, phylum Bacteroidetes, to accommodate a yellow-pigmented bacterium isolated from soil of a Euphrates poplar (Populus euphratica) forest in Xinjiang, China. Flavitalea populi is Gram-reaction-negative, oxidase-negative, catalase-positive, strictly aerobic, rod-shaped, non-motile and devoid of flexirubin-type pigments, with menaquinone-7 (MK-7) as its main respiratory quinone and homospermidine as the major polyamine. In the present study, a novel member of the genus Flavitalea isolated from soil is described.
Strain T was isolated from a soil sample taken from an arid area (38 u 239-38 u 389 N 101 u 949-102 u 169 E) in Jinchang City, Gansu Province, north-west China. Because of a typical continental climate with low rainfall but very high evaporation, the soils in this area are very dry. The soil sample was thoroughly suspended in sterilized water and serial dilutions were spread on R2A agar (Difco). Isolation was achieved after incubation at 30 uC for 1 week. Strain T was routinely cultivated under the same conditions and preserved in R2A broth containing 20 % (v/v) glycerol at 280 uC.
For 16S rRNA gene sequencing and phylogenetic analysis, DNA was extracted using a commercial genomic DNA extraction kit (ChaoShi-Bio). The primer pair 27f and 1527r was used for amplification of the 16S rRNA gene (Lane, 1991) . PCR and 16S rRNA gene sequencing were carried out as described by Lin et al. (2004) . The identification of phylogenetic neighbours and the calculation of pairwise 16S rRNA gene sequence similarities were achieved using the EzTaxon server (http://www.eztaxon. org/; Kim et al., 2012) . Phylogenetic analysis was performed by using MEGA version 4.1 (Tamura et al., 2007) after multiple alignment of the data via CLUSTAL_X (Thompson et al., 1997) . Phylogenetic distances were calculated according to the neighbour-joining method (Saitou & Nei, 1987) , using the Kimura two-parameter model (Kimura, 1980) , and the maximum-parsimony method (Fitch, 1971) , using the close-neighbour-interchange algorithm (search level52, random additions5100). The relationships among taxa were also established with the maximum-likelihood algorithm in the PHYLIP 3.66 package (Felsenstein, 2006) . Each resultant tree was evaluated by bootstrap analysis on the basis of 1000 replications (Felsenstein, 1985) .
The nearly complete 16S rRNA gene sequence (1445 bp) of strain JCN-23 T was determined and subjected to phylogenetic analysis. In the phylogenetic tree based on the neighbour-joining algorithm (Fig. 1) T was prepared according to the procedure of Ausubel et al. (1995) . The DNA G+C content of strain T was determined by HPLC (UltiMate 3000, Dionex) according to the method of Mesbah et al. (1989 Cell morphology was examined by using phase-contrast microscopy (BX51 microscope; Olympus) with 3-day-old cells grown on R2A agar at 30 u C. Gliding motility was determined by using phase-contrast microscopy with cells incubated for 16 h on microscope slides coated with R2A medium (0.7 % agar), according to the method described by Bowman (2000) . The Gram reaction was carried out according to the classical Gram procedure described by Doetsch (1981) . Growth at 4, 7, 10, 15, 25, 30, 37, 42 and 45 u C and in the presence of 0-10 % NaCl (w/v, at 1 % intervals) was investigated on R2A agar for up to 1 week. The pH range for growth was assessed on R2A agar, which had been adjusted to an initial pH of 4-10 (in 1 pH unit increments) before sterilization (Xu et al., 2005) . The pH values were adjusted by using the following buffer system: pH 4-5, 0.1 M citric acid/0.1 M sodium citrate; pH 6-8, 0.1 M KH 2 PO 4 /0.1 M NaOH; pH 9-10, 0.1 M NaHCO 3 /
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Chitinophaga japonensis Filled circles indicate that the corresponding nodes were also recovered in trees generated with the maximum-parsimony and maximum-likelihood algorithms. Open circles indicate that the corresponding nodes were also recovered in the tree generated with the maximumparsimony algorithm. Flavobacterium aquatile ATCC 11947 T (M62797) was used as the outgroup. Bar, 0.02 substitutions per nucleotide position. 0.1 M Na 2 CO 3 . Negative controls for each buffer were used and the final pH was determined by using an indicator of acidity (ORION). Growth under anaerobic conditions was determined after 1 week of incubation on R2A agar at 30 u C in an anaerobic chamber (Oxoid AnaeroJar System) containing an AnaeroGen sachet (AN0035), which reduced the oxygen level in the jar to below 1 % within 30 min, resulting in a CO 2 level of 9-13 %. Oxidase activity was determined by using 1 % (w/v) tetramethyl-p-phenylenediamine. Catalase activity was detected by assessing the production of bubbles after the addition of a drop of 3 % H 2 O 2 . Hydrolysis of casein and starch was assessed according to the methods of Smibert & Krieg (1994) . Hydrolysis of CM-cellulose (0.1 %, w/v), chitin from crab shells (1 %, w/v) and tyrosine (0.5 %, w/v) was also assessed. Activities of constitutive enzymes and other physiological properties were determined by using the API 20E, API 20NE, API ID 32 GN and API ZYM strips (bioMérieux) according to the manufacturer's instructions. The presence of flexirubin-type pigments was investigated using the bathochromatic shift test with a 20 % (w/v) KOH solution (Bernardet et al., 2002; Reichenbach et al., 1980) . Cellular pigments were extracted according to Weeks (1981) and a spectrum was obtained using a UV-visible spectrophotometer (Beckman). Growth on nutrient agar (NA; Difco), trypticase soy agar (TSA; Difco), 0.16 TSA and MacConkey agar (Difco) was also evaluated, at 30 u C.
Cells of strain JCN-23
T were Gram-reaction-negative, rodshaped, strictly aerobic and motile by gliding. Flexirubintype pigments were not produced. The crude ethanolic extract of strain T showed absorption maxima at 451 and 478 nm and a shoulder at 425 nm, indicating the presence of carotenoids (Asker et al., 2007) . Other phenotypic features of strain T are given in Table  1 and in the species description.
The respiratory quinones of strain T were extracted and identified by HPLC as described by Xie & Yokota (2003) . Quinones were extracted with chloroform/methanol (2 : 1, v/v), evaporated under vacuum and separated by TLC on silica-gel F 254 plates with hexane/ethyl ether (85 : 15) as the solvent system. Quinone components were eluted with methanol/isopropyl ether (4 : 1, v/v) at a flow rate of 1 ml min 21 and analysed by HPLC. Polyamines of strain T were extracted and analysed according to Busse & Auling (1988) and Schenkel et al. (1995) , respectively. Polar lipids of strain T and Flavitalea populi CCTCC AB 208255
T were extracted and analysed as described by Tindall (1990) . A 6.75 ml volume of chloroform/methanol/0.3 % aqueous NaCl (1 : 2 : 0.8, by vol.) was added to 100 mg freeze-dried cell material. The preparation was stirred overnight and the cell debris was pelleted by centrifugation. Polar lipids were recovered into the chloroform phase by adjusting the chloroform/ methanol/0.3 % aqueous NaCl mixture to a ratio of 1 : 1 : 0.9 (by vol.), and then dried under nitrogen. The dried polar lipids were resuspended in chloroform/ methanol (2 : 1, v/v) and separated by two-dimensional TLC. The total lipids and specific functional groups were detected using 5 % ethanolic molybdophosphoric acid (total lipids), Zinzadze reagent (phosphate), ninhydrin (free amino groups), periodate Schiff (a-glycols), Dragendorff (quaternary nitrogen) and anisaldehydesulfuric acid (glycolipids). For whole-cell fatty acid analysis, cell mass of strain T and Flavitalea populi CCTCC AB 208255
T was harvested at late-exponential growth phase from R2A plates incubated at 30 u C. The 6890N) and identified using the TSBA6 database of the Microbial Identification System (Sasser, 1990) .
The only isoprenoid quinone of strain JCN-23 T was menaquinone 7 (MK-7) and the only polyamine was homospermidine, in line with Flavitalea populi CCTCC AB 208255 T (Wang et al., 2011) . The major polar lipid of strain JCN-23 T and Flavitalea populi CCTCC AB 208255 T was phosphatidylethanolamine. In addition, both strains contained minor amounts of two unknown aminolipid (AL2, AL3) and two unknown polar lipids (L1, L2). Strain JCN-23 T differed from Flavitalea populi CCTCC AB 208255 T by the presence of unknown aminolipid AL1 and the absence of unknown aminolipid AL4 (Fig. 2) . The major fatty acids of strain T were iso-C 15 : 0 (22.8 %), iso-C 17 : 0 3-OH (17.3 %), summed feature 9 (iso-C 17 : 1 v9c and/or C 16 : 0 10-methyl) (16.1 %) and summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c) (8.6 %). As shown in Table 2 , a number of qualitative and quantitative differences could be observed between the fatty acid contents of strain T and its closest relative, Flavitalea populi CCTCC AB 208255
T . Strain JCN-23 T could be differentiated from Flavitalea populi CCTCC AB 208255
T by the significantly smaller amount of iso-C 15 : 1 G, by the absence of summed feature 1 and by the presence of summed feature 9.
Therefore, on the basis of the data presented, strain JCN-23 T should be placed in the genus Flavitalea as representing a novel species, for which the name Flavitalea gansuensis sp. nov. is proposed. In addition, emended descriptions of the genus Flavitalea and of Flavitalea populi Wang et al. 2011 are also proposed on the basis of new data obtained in this study.
Emended description of the genus Flavitalea Wang et al. 2011
The main characteristics are as given by Wang et al. (2011) , with the following amendments. Cells are motile by gliding or non-motile. Weakly positive or negative for oxidase. Cellular fatty acids include large amounts of iso-C 15 : 0 and iso-C 17 : 0 3-OH. The major polar lipid is phosphatidylethanolamine. Unknown aminolipids and polar lipids are also present, which may differ from species to species (Fig. 2) . . All data from this study. The two strains were cultured on R2A agar at 30 u C and cells at late-exponential growth phase were used. Values are percentages of the total fatty acids; fatty acids amounting to ,1 % of the total fatty acids in both strains studied are not listed; tr, trace (,1 %); 2, not detected. The description is as given by Wang et al. (2011) , with the following additions. The polar lipid profile of the type strain consists of phosphatidylethanolamine, three unknown aminolipids and two unknown polar lipids.
Description of Flavitalea gansuensis sp. nov.
Flavitalea gansuensis (gan.su.en9sis. N.L. fem. adj. gansuensis pertaining to Gansu, a province of north-west China from where the type strain was isolated).
Cells are strictly aerobic, Gram-reaction-negative rods, approximately 0.4-0.6 mm in diameter and 1.5-4.2 mm in length, motile by gliding. Colonies grown on R2A agar for 3 days are circular with regular edges, 1-2 mm in diameter, convex, bright yellow and smooth. Growth occurs at 15-37 u C (optimum, 30 u C), in the presence of 0-1 % (w/v) NaCl (optimum, 0 %) and at pH 6-8 (optimum, pH 7 propionic acid, valeric acid, L-histidine, potassium 2-ketogluconate, 3-hydroxybutyric acid, 4-hydroxybenzoic acid and L-proline) can be assimilated. Positive for alkaline phosphatase, leucine arylamidase, valine arylamidase, naphthol-AS-BI-phosphohydrolase, a-galactosidase, bgalactosidase, a-glucosidase, b-glucosidase and N-acetylb-glucosaminidase, weakly positive for esterase (C4), esterase lipase (C8), lipase (C14), cystine arylamidase and acid phosphatase, and negative for trypsin, a-chymotrypsin, b-glucuronidase, a-mannosidase and a-fucosidase (API ZYM). The only respiratory quinone is MK-7. The only polyamine is homospermidine. The major polar lipid is phosphatidylethanolamine; three unknown aminolipids and two unknown polar lipids are also detected. The major fatty acids are iso-C 15 : 0 , iso-C 17 : 0 3-OH, summed feature 9 (iso-C 17 : 1 v9c and/or C 16 : 0 10-methyl) and summed feature 3 (C 16 : 1 v7c and/or C 16 : 1 v6c). The detailed fatty acid composition is given in Table 2 .
The type strain, JCN-23 T (5ACCC 05418 T 5KCTC 23071 T ), was isolated from a soil sample collected from an arid area in Jinchang City, Gansu Province, north-west China. The DNA G+C content of the type strain is 47.1 mol%.
